Abstract Adult T cell leukaemia/lymphoma (ATLL) is a rare T lymphoproliferative disorder which is etiologically linked with human T cell lymphotropic virus type-1 (HTLV-1). HTLV-1 is endemic in Japan, Caribbean and Africa. The highest incidence of ATLL is in Japan although sporadic cases have been reported elsewhere in the world. We describe a case of ATLL with an unusual presentation with clinic-pathological correlation and autopsy confirmation. A 56 year old male was referred to Command Hospital (Southern Command) for an incidental finding of lymphocytosis on a routine Hemogram. Clinical examination did not reveal hepatosplenomegaly, lymphadenopathy, jaundice or skin lesions. Laboratory investigations showed lymphocytosis with predominance of atypical lymphomonocytoid cells. Immunophenotyping of the bone marrow mononuclear cells showed positivity for CD45, CD2, CD3, CD4, CD5 and negative for CD7, CD8, CD13, CD33, CD19, which is characteristic of ATLL phenotype. Clonality was confirmed by PCR for TCR gene rearrangement on post mortem tissue. He succumbed to his illness after 40 days of initial presentation and 16 days of being diagnosed as ATLL. Here, we discuss the pathogenesis and characteristics of ATLL with clinico-pathological correlation and autopsy confirmation.
Introduction
Adult T cell leukemia/lymphoma (ATLL) is a rare T lymphoproliferative disorder which is etiologically linked with human T cell lymphotropic virus type-1 (HTLV-1). HTLV-1 is endemic in Japan, the Caribbean and parts of Africa [1] . ATLL was first described as a distinct clinical entity in Kyoto, Japan in 1977 [2, 3] . It occurs in about 5 % of asymptomatic carriers of HTLV-1 after a long latency period of more than 30 years.
The clinical picture of ATLL is diverse and can be classified into four categories: acute, lymphoma, chronic and smoldering types [4] . ATLL cells originate from the CD4-positive subset of peripheral T cells. It is believed that the HTLV-1 provirus becomes clonally integrated in these affected helper T cells [5] . The appearance of one or more prevalent T cell clones carrying the HTLV genome represent an increased risk of developing full blown disease. The highest number of reported cases of ATLL is in Japan although sporadic cases have been reported elsewhere in the world. Here, we describe a case of A Rare Case of Adult T Cell Leukemia/Lymphoma with autopsy confirmation.
Case report
A 56 year old male, serving officer was detected to have asymptomatic leucocytosis of 40,000/cumm with a monocytosis of 40 % and Hb of 14.8 gm % on a routine Hemogram, during his annual medical examination. On examination, no hepatosplenomegaly, lymphadenopathy, jaundice or skin lesions were seen. Patient was evaluated for various causes of monocytosis, at a peripheral hospital, before transferring him to the nearest tertiary care Army hospital.
During the course in the hospital, patient developed sudden acute respiratory symptoms. Swine flu (H1N1) was considered, as during that time, Pune was having an outbreak of the disease. However, the thorat swab sent to National Institute of Virology was reported as negative for the virus. The peripheral smear was reviewed by the hematopathologist which showed lymphocytosis with predominance of atypical lymphomonocytoid cells (Fig. 1) . These cells were NSE positive (both dot and diffuse). Platelets were adequate on smear. A differential diagnosis of Chronic reactive monocytosis/Chronic myelomonocytic leukemia and T cell Leukemia/lymphoma were considered. BMA and Flowcytometry studies were advised.
Bone marrow aspirate showed atypical lymphomonocytoid cells with polylobated cells with no convulated atypical nuclei. A differential diagnosis of Adult T cell lymphoma/leukemia (ATLL) and Peripheral T cell lymphoma spill were considered.
Flow cytometry showed the cells to be positive for CD45, CD2, CD3, CD4, CD5 and negative for CD7, CD8, CD13, CD33, CD19 (Fig. 2) . The presence of CD4 and absence of CD8 suggested monoclonality. In view of the clinical features, peripheral blood smear and bone marrow aspiration findings in conjunction with Flow cytometry was confirmatory for ATLL. The biochemical parameters showed a Serum Calcium of 12 mg/dl and Lactate dehydrogenase of 650 IU/L respectively. The patient continued having respiratory distress. With this diagnosis the lung lesions were suspected to be fungal pneumonia. Chemotherapy consisting of CHOP regimen (Cyclophophamide, Doxorubicin, Vincristine and Dexamethasone), antibiotics (Inj Piperacillin-Tazobactum 4.5 gm IV 6th hourly) and antifungals (Inj Voriconazole 4 mg/kg 12th hourly) were started. He succumbed to his illness after 40 days of initial presentation and 16 days of being diagnosed as ATLL.
The salient gross autopsy findings included; areas of consolidation in the right and left lower and upper lobes, hepatomegaly (14 9 16 9 7 cm and weighing 1,800 gm), splenomegaly (13 9 8 9 5 cm and weighing 300 gm) and multiple small paraortic and paratracheal lymphnodes, which had become apparent during the course of the illness (Fig. 3) .
The salient histopathological autopsy findings included; bilateral microabscesses (composed chiefly of atypical cells) in right upper lobe, right lower lobe, left upper lobe and left lower lobe. The alveolar wall showed hyaline membrane and diffuse infiltration by the atypical cells with convoluted and polylobated nucleus. The paraaortic and paratracheal lymph nodes showed diffuse effacement of the architecture with similar cells (Fig. 4) . Both kidneys showed features of acute tubular necrosis. Spleen showed diffuse effacement of the architecture by infiltration of similar cells (Fig. 5) .
Monoclonality was determined by performing PCR for TCR-c gene rearrangement on postmortem tissue (Fig. 6) .
Clinicopathological correlation of autopsy findings revealed the typical features of lung and reticuloendothelial system involvement in ATLL, which was not picked antemortem was picked up on autopsy. Thus confirming the complete presentation of ATLL (Acute variant). Discussion ATLL is a mature T cell neoplasm that occurs in a small percentage of people infected with HTLV-1 predominantly in endemic areas. ATLL has a long latency period and is associated with exposure to the virus very early in life. The main mechanisms of transmission are vertical transmission during pregnancy, breastfeeding, sexual intercourse, blood products transfusion and intravenous drug use [1] . Several host and viral factors contribute to HTLV-I associated disease pathogenesis such as human leukocyte antigen (HLA) haplotype, viral strain, route of infection and immune response to HTLV-1 [5] . MHC class I molecules that predispose to ATLL are HLA-A*26, HLAB*4002, HLAB*4006, and HLA-B*4801. One of the important viral factors is the tax protein encoded by the pX region of the HTLV-1 virus. This protein induces the expression of several cytokines and anti-apoptotic genes which are critical in the proliferation of infected T-lymphocytes. There are four recognized clinical presentations of ATLL. Of these, the chronic and smoldering forms are relatively indolent whereas the acute and lymphomatous forms are more aggressive (Table 1) . Our patient fits into the acute subtype [5] based on his clinical presentation as well as laboratory findings: absolute lymphocytosis, lymphadenopathy, hepatosplenomegaly, presence of abnormal ATLL cells with an increased serum LDH. The diagnosis of ATLL in this patient was initially suspected from the immunophenotyping results which showed an ATLL phenotype although with pathognomonic flower cells were seen in the peripheral blood film. The patient also had no known risk factors for acquiring HTLV-1 infection. This highlights the need for a high index of suspicion for patients with typical immunophenotypic findings of ATLL in areas which are non-endemic for HTLV-1 virus. Detection of TCR rearrangement by PCR helped to confirm the diagnosis in this patient. Serological testing for anti-HTLV-1 was not performed. Indian literature also emphasizes that ATLL can be seen in non endemic area like India and the diagnosis should be based on clinicopathological features and demonstration of circulating antibodies towards HTLV-1 (if available) [6] .
In conclusion, ATLL is a rare disease and in the absence of classical morphological findings, the diagnosis of ATLL can only be made by having a high index of suspicion, characteristic immunophenotyping features and detection of TCR rearrangement by PCR. 
